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(54) TOOL FEED SPEED CONTROL METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the required feed 
time when a tool is sent from the start point of a 
preceding actual working route to the end point of a 
succeeding actual working route as much as possible, in a 
method for controlling the feed speed at the time of 
sending a tool from the preceding actual working route to 
the succeeding actual working route not on the extension 
line through a free working route by a working machine so 
as to work a work with the tool. 

SOLUTION: Y direction acceleration and deceleration for 
increasing the Y direction components in a direction 
perpendicular to both of a preceding cutting operation 
block A-B and a succeeding cutting operation block D-E 
of the feed speed between the start point B and end 
point D of a picking operation block B-C-D and then 
reducing it are performed. Also, parallelly to that, second 
direction acceleration and deceleration for reducing and 
then increasing the X direction components in the 
direction parallel to the preceding and succeeding cutting 
operation blocks of the feed speed are performed with a point A' set in the middle of the 
preceding cutting operation block as a deceleration start point and the point E' set in the middle 
of the succeeding cutting operation block as an acceleration end point 
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(54) BBR&fift] XMSD3CK1KK»tfe 



(57) mm 

mm] !7-*£XitrKJ: 9apii-5fc»t)t-t©I*Sr 

B i D t © M K*i V vdttbD Lfc'# ti^>-r 5 Y 
^fe©^ r JBlJi!){^^■y^©^^^^^$i^fc:^A , * 




[4*fflM*®ffiBi!] 

-*ittftft* l ^iRjt^fcita SB l ^iPX 
1 ^W2m»aS:3tW5« 1 #fllPtC*jlfTl6i, 10 

*©!Bi*iRjjD«ai3fetTU-c, suiB^tJii^©, 

±tf&©g*;bniSJ&©'>fc < £ 2 
(t*S»t S» Lfc*t*aDl-5» 2 ^ffij 

AP«i£S:^-fSf|2*i^An«3i^fISt?ifeo-C, 3& 
2^(6)iP^3Io|lfi : ^P^^|fifBB 1 #ftMiI©|l*TB# 
IWJt9ftV^lz: t »'2*i$jAD«a*, 5feroHiPXS8S 

ap«as*ss3£ $ jits t> , xm*ft*i «t t* & ©hjpx 

£ <t Sr ^tifHI UBliMtll «ig&T £ £ KM! 

rs $ nfcB i tiammh& t m i a»&t££ ©w^js 

v^x, 0i»t,W«B**an«3SStllKWlc«PLv^H* 30 

JxfcJ:9, *l*lftaPWSftSiElt*»WC*T**S 

lltlffiSf! l 3feoli*DlSK© o *,ffl&pi«K © 

< t ^©^JniftK© 9 ^SJPX&Sg t 

2&g/&## ; &©R££;ftfcSg 2«SHttjH2:» 2M 
(H^kOBlcM^T, toB3te©#fri£9aata»&JIJl 40 

ft*ap«iifi-e«'> tfc^ (cUKg^ip^ii^-eiiip t 
■cmiaa©»^» •> &gfcsrarrs i 9 k**ti-s *>© 
■c&aw 1 t^f5«©xj:^ 19 3i^sij^*Sc 

*P«ieo5)ttT^Mi*l»IE« 1 *l^Jn«i$©Hffl^BIJ<t 0 
Sg2#fr;!jPM3I£, SJPIfeK©*&^*H 

0 lc»«r* fr5JHM*£"*-5 <t 9 lc||?fi-5 
SfS 2 lSSr^tpM*3® 1 * fcfi 2 fc|E«©IA2& 9 M 

flJfP^fe, 50 
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[«H©f¥lllfctt0M 
[0 0 0 1] 

[*W©K-*-5Sff£»] #38811, 7-* J: 
[0002] 

[ft*©a«] APXmicJi'jl^Sr^Scbm:*) 7- 
UT©*y^l-J:?»^JB'Ji-5S«fiJJi>9, 7-* 

[0 0 0 3] !7-**#y*|C.fc0«BiJ-f5&fffcj3^ 

tii, apx«iirj:«j*y^s:ai5*-a:i lt, 

5fc©$]8iJI&ffcg!§ (-© 

2*-[p)t , bil^^^rfi]&m3^i:^1-^, f-^ 
tmi^(S]{cfctt5^t) (ft©«JBUE!)^ 

*%<»mmft®&frv&<n>mmftm&\z.\fyim't 

[0004] ^©^ 0 as**iw«i-5*ifeo5-fe*«is 
mi 1 ic*£ttxvN5„ raHKJ5v»xf±, tftpj©M 

.±, SfU^fa#Y#fa, «2*ifti*x*ifti, SB3*r^jis 
Z^rrSii: LX^$^XV^c £©ft#0«fcfcVNXIi,.3fc 
OWBlifffiKA - B tcfcJt SgjBiJEM^ , f y ^ ft{^ 
SKB-C-D-E-F-G-HlrfeJtSfjy^ftf^ 
fc, «©«By»fP»l8H- I lci8tt59IIM»f^i35*^»l 

fc's/^lb^fe^Xt, *y^Sr»5>feK 
B-C-Dt»oXZ*l6lt±#$-frSCi:i:, 
^g|5^KD-E - F (CffioXY©iE*-fS](^5 C t 
^^^SraJ^jftlSF-G-Hfcifiorz^iifUcTI* 



(3) 
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£**<BflWlJ:fT*tfb5.. 

[0 0 0 5] LfciSot, Z<D'&%W\Z&^XIX 
**©x2rrtu*£K:ovvttt, 5fe©$J8iJlMt&8§A-B 
©JfcjSBt, &©£Jfi"Jttfi*I&H- I ot&jiiHitfev^ 

fWA-Bt f y*»ftg!gB-C-D-E-F- 
G - H © 5 *> ©SU^feBS B - C - D *5 i Xf®#m® F - 

0, Sfc, Z#foj*#fcov*-Ctt, 3fc©#S"JKifEg»A 
-Bt, fjx^ftf^SKB-C-D-E-F-G-H© 10 
5*>©SU^gKD-E-Fi, a©«JB>J»^«»H- I 

11, ^Bt^Dt^F^HttiJ^T, i£95£g©-r 
^<T©/£## 0 b t£ 0 , ttA, i£ *} SftO^ifttt^ 0 <t 
45. 

[0 0 0 6] El±©l!iW*»bW6i»ttJ:5l^ £©«# 

tfct, t? y^»f^t*3V%Tt>, # **©«»«£©» 
ffcWJW W KZv > in ^J--/< 7y7 , ^^5it/j;<il 20 

[0 0 0 7] Hi 2 til, -t©ti§5fe^Jro— gg^J*s^$ 

7y'^S-B:e>ix-C^JWtfft?jxSo fcfc'U IHEl©^ 30 

-BOD*ftjg[A*»6!ft©1!OlM»fmilD-EO|»^E*-C 
2&&ft5K©MS^!>l$radSfi<fc5. L^L, ^©£ 

^ »{1MC*Jtt 6 Y^lfejAP^iit ^B#^|cS^t^- /< 

[0 0 0 8] 01 3 til, S'J©$*#!j;&^£tl-CV^ 0 

c©$£Wc:fc^Tfi, f y^»ffSISB-c-Dtfc 40 
ttSYlfrfajtinSiii:. rattry^»f^ftKB-C-Dl^ 

J*£# f y * gjf£@8g B - C - D ©*&£B i »£D b \Z 
&^X.0tt£bfo\ C©ft£Mt:fc^Tll, 
B^LfcV^ *y^©Z*-|RliD«^*s, -tixfpY^TS] 

Mt*jv>xi±, ny9(OTn^mmMt^mmmt 
z*l^lllp«a[^:!^sEv^tsfey|JW^cse^TStLSfc»t), so 
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jfe*-T?a6P>ix5RS©3fSai'9l^W*s«IJES^Jt*stt5 
[0 0 0 9] 

9J©3&*] ft©fS*«iJSrSllfii-5»^ttt, #s>*©X 

&mz&Bs -*"*J3*>, tfs^l&fft&KB-C-DOM 
C£© 5 t>$fc©#Sflftfl*»A-B t ©««E^t?fe 6*& 

ibfl&BB - d ©M«s^© 5 h'&<Dwmmft&mD - e 
j(5fcY*si«Ga»Tjfii:asifc-fsv^e-a$*fe*ts. 

[0 0 10] £©ffi*«fc*SV^HU 09;Ltf, &©9Jil'J 

o icais Lfcft tft±an«iiS-e*Jp Ltt©^l <o 

mmzmm-rziLo^ftizb&xzz. 
*ira©»^«0a«tt-t*t*h^ 

©^^9lc:ov^T|S^$i^fc'b©Tfe5c C©^* 

o frbmwmmgxmM vxnMxmg. 

*P«5i©^TltK-e4>5X^JP«^WT. <hY^f6] 

mmmvnfttiffflx&zYX.faiammtifmT, bftukn 

[0 0 11] Jte©«J-fra9 3i«fc«©}frfr^95MEt* 
y^©X*S]tteltS**JD«5iSS:G-, ttftli, * 

©, X*rtJP»Bt^MT.- 
2 ■ v/G. 

ftftSi^m^ *s/^©Y*ift)lc*iitS 

BBT, 14, 

2 (L/G, ) 

[0 0 12] 6U:©R§W»&W&a»ftJ:5-fc, ^©^* 
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fttom&tif®T. xxxfYXfttommmfflT, &9 

ftv\ 

[0 0 13] C©ft3fe#l(:::fc^-m, -tft^X* 

faJPMB^T. ^Y^frJp^E^T, cb^SM;:- 

iz&vztomm&zMt±m x 9 i&mzitz r t tc «t 9 v 

Y*|6]M5£BfFdlTY 

[0 0 14] CO«^IC^LT^P^fmcD«t 
ctld^ov^c, -fftfr*>, x^lcfeits^iir^^ 

®mmm®<n 0 f v ? »^SK©*&^ <fc 9 ii£M© 
tett) fc.fctf^©9]8iJiW&3§©i£* (^o^^'ijii^ 

fc'V^bTy ^»flsftK©»^«:iiiS1-5K©a6 9 5tfi 
2\ ftfcitf&ro^i^itftvJ^/h^KftSo *© 
JBJR, X*-[RiAD«3ti*raT. t>t>iott» -$-ftfr*>, X 
*IrJ l-*3 It «fc UM^T j£ £ f y ? ftfls 

«ttmr5^i:4<. x#ifijJn«5$i$raT. iY^iRian 
« 9 l$IWas*©?£*0iJK:*5tt 5J:9*S<ft5r,i: KSW* 

OVfc©T'$>5 0 

[0 0 15] #3BEtt, *©«fc5ftftjt,fcS-3ivcft£ 
*ifcfc©-c&9, ^(DUSfi, I*#4fe©5fcftqifti6© 

[00 16] *©MliTE©#»H©#lfi«lcJ:rDT 

■fz>. &mz*ffiL<r>w@L*m.7>.&t>i£x&m-fz>z.k<D 

£i^©li^*S:Sffl-t-5Ct©"5Illttt^|SfeLt9, £ 
C (CIB4K $ *ufc1**Sl0-©W»«:«ffli-fi - k © "Tt£tt 
«r#8M-5fc©-Cfiftv\, 

[0 0 17] (1) !7-^Sr'l^«t.5api-t-<5fcft^.t 
©IJMPxmi-J:9, 3fe©HAPISKd»P,-tix©jaES 
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»±lC4V^©*apIftlStg£j|PIft|SftgT»* B£© 
&'9&&&M®i-Z*&X'hiX, ^©£9 3Ig©, ft 

ft<omtoxmmw(Dte&k'&<DnMj:m&w<Dfe& t © 

1-5»l*lftaWBSStffIS2:, ^©S&l^iRjJnStSfc 
M^fLT, SJ8Bi£9jt«©, ft*iJ:l«ft©j6aift»© 
'> ft < 1 <b k W ft & 2 2rifia \z 33 ft 5 m 2 3ft Ag- 
io LfcSlc* Ani-3» 2 #fa2in«ii$rl&fr*5Sg 2 
^^P^H^fim-CfooT, £2*|ft(ra«i£©gfrl$ 

mm&m 1 *iww*a©jm«Fi« ± 5 s^*^, s& 

2:frfaan«3i«\ *©3«IPl8a©5*>ffl!niIftBt© 
SM*^**<»gfcKJfeS*tfc^«r3)lfTiattjfi» ^©H 
JPISJJS© 5 *>2gJniSK t <D&ffi&*m < U%\z®7£ 

zh-tt&znftifeT&k Lxmn-tzwi 1 ims^i-s 

t © t Sr^tf C k fcttflt <b -T5 1^31 9 5$ftfl?J«*jfe 
Cl»*9[l] o C©^lc*5^-Cl±, ^2^[6]«ji© 
HfWMisJR 1 *-|rJJd«jS©^i^KI J: 9 

20 £2Mftittaas t 5t©iuniais©5t»ajiiiaKi' 
ntoT.m®<D 5 t>saBisis t ©sttA«ri% < ss^-tcR 

«^©5*>©«3i*^ I^©»l*-lRlt*J»t5ilPiiBB*& 
BUt-^^$^, ri>o, SB2*[RiaD»ig©?t>©JDjiis, 
I*©B 1 *iRilcteJt5«ii»TSHw»T-t-5 J: 5 l-H 
^T$^5WT*fc5 0 Lfcd^oT, c©*fe^J:ixff % I 
2 ^^icfcv^T^PlSSS©^;?)^^* -eafe 

30 ^tTM^, M^IMT^t LXmLfcf^Cfc 
ttSJ^SKftO, ^©^^^1^(S]JPM©HW 
IB, 1-ft*>*>, Ift#*l#lfcfc*s^TSaDI8K©tt 

fts 0 iot, :ro*stawi i2^wi^ 

fTl^MisiB 1 *rtlJP«a©l8fTi*IWJ: 9*v^t, I 
*©H5l^riftlc*3»t5a9 5tft«:ffiT**5^i:4<. 
» 1 *lftJP«a[©5ttT«?IBi:«f LV^M-eiAtfsapi 

m 2 *i^jpjftft**fflbpifttt©*&jfi J: 9 JcffiWViiLWfr 
40 6_BBtt**tS.. LfcdSo-C, i (D^mz Xtift, mi* 
lR]JP«5S©llffl^ffi « LV^B#fflT*lA^^PIgSS^ 
ai§^Itg<tft5ci: ft 2 *iR]ap«itdsSJDiaK© 
. M«fc 9 ±«lffl9©ffia*» P>H*fr**tSrti ©*ID Id J; 
9, SS2*iSjAp«a* J , IA©»l*lRHcfc»t5»iM 
teiWtlA©*2*iRilcj3it5«aiSM*ft**t, ^ 
o, XA©»l*fiHcfcJt5«a»T-i:rai*tI*©* 
2*rtit*srt6Jpais»T-r 5 i 5 tfTbix5»g-^ifc 
I^5fe©HiOI^K©^^d^^©^PXS 
K©*^*-ca6^5«ll©Bf5a69«PIW^fiiB^ix5. 

50 ^©^ffilCfe^T r^jpi^ggj |i % XA©^9^XJ: 



#lt, r^pigggj li, x^©£ 9 i^pxiMW* 
?m\mmx-hz> a *fc s ^©^fetcfciM: r^jgjp 

I&S§J ©fatfi s ft©^JPIgS§£W£ Ut9, # 

(2) B^HEiPXmlcJ;6X^©^'3lco^^TS^P)^3i^ 
«^Tfc5, I^$fefcit/m©|IApiSS§Sr^ 10 

©^£9 5£g2*f8:££ftT*5 9, M^l^AAMQI 

JP^^^^lMMT^tlrlS^L, «HEJBi*rtl 
an«a&. Mffi«iaflD*a#*©Kl£*;h,fc*lM 

&m< »»ta©3(tapia»o ? *>s&nx&Bst ©gg£ 

jfi«:Bfc<»»fcfcj(52«aiBI*6jat*2iin*l*Tjfei* 
tfi^hKfcU B5!5^2^[6]JPM5i^, ^15^2 51^ 
jfc##-t©K£ $ ftfcfg 2 tta-Rtaft t SB 2 JqaifcT £ 

&©m^£ 9 Mtrgjig-t 6 J: 9 icH^i- 5 tot-fcS 
(1) Wi:E*©l*a69aft«!«*«fe- [»3R«2] . r 
©^fei^fc^Tfi, l ^AA4ASd s Mftmm-Clft 30 
nrSXiizfttDti. mm. *:©3ttt*Jfil*W-CXAj&s 

s&nxgissraissiirfcfta. iot, c©*fetc«tix 

©^ftlcfcv^T, ^l^^«iiH^xmicM-r5!5ic 

»Lfc*t»**aowt«-e«'>i-.5j limits m 

#HMinfcJ:im'>r*fcv^ft"T?ib0, Sit, ^ftd 

riiipj t % |g 2 iffifiK^oiife*Meds«^*3j: tutsan 

if r^/>j &5^ico^T©^f2te©5l-:fcv>-ti£> 
ra«-e*>6. sfc, rifc©jg^a9 3s«j i±, x^st 
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Wfalli^Jxitf , &©H;!)PXgSg £ S.©SianigBM <b 
©E«fc x*© » 1. tf 5 HK*±iP^ii^ T*f iJ 

(3) iHE»2*^p»»tTlS#, fflffi* 2 ^TftiPgc 
S&2Ig$r£tr(l) £fcfi<2) «tEtt©I*at>3ifi 

m&nj&mmm 1 ^aiioswioiv^ 

^•et» »l *lft2B«3i©StfT«rlBi:«LV^B|-eiA 

(4) taEm2*^iira«3iliniS*» mJlBm2^[^JpM 

m$\c *©sg2*[^ap«a*. aapiaisottjs*:* 

eii 2 ^HilcfcrtaiDifcaflEiSTOftJ: 9 te< ft* J; 5 
KH*Tl--5fS3Xm£-&ir(l) fti^LO) Jl©wf*ua> 
(csa«©i^S9aSS9«i*te. £©jfrifcfc:*3V*T 

(5) *6^^raifcJ:OT2*rt]ap«ai:am.L 
xttz&fttem 3 ^ipjicfcjt s» 3 5tfltj«»« j , sjpi 

afc©«MfcfciH£fc©mi::*5V^ »2in*s J: 

Hb©mi- : fT9ci^>^< fbiia«fc9ig-*ti3*rti 

ft^*SlffH*5«3*i^iap|jBiS)lffXaSr^tf(l) 4 
V^ L (4) ^©v^n*Mcffi*©I*S£ 9 3i^»*-&o 

(6) flMB!7«-^as. fittlEifeteJ:OT©*apiaa«:a* 

ra-r-^fc^trNcx-^fcrnst scAMimi:, 

^©^^^fcNC^-^^S^V^TmilEJPXa^J; 9 
mJlBXA&^SCttcJ:^. S(ifE[7-^$:NCinX-r5 

(7) ^1^1^ 9 HW^i! mifSC AMXmicfc 
v^THJfi$tti'b©-Cfc!J»-*ixtcJ:«j, milBNCx- 

AP«ai*ffi«fcO*V^*^C, (a) BfHE^2*"[6]«jg© 

unr^ i <t , m Esjpxais±© . 

kmfe-t-ZT-fk* (b) totsizTf&n&jiaiMith 
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(8) t9ISNCISI^*JV^TH16S*u5(6) JlfcfEtt©! 

(9) (1) ftVL(8) m<D\,^-?tlfr\Z.te,m<DT&T£'Qi&g. 

lgB©fcj£*»e>&©2ltal&B©l!*j£3-^&ixS|g 10 

7°, w&t<<x?, mnh'y^, «ft*~K, 

fti&^vT^;*.^, ROM, CD-ROM, IC*- 

(10) (1) ft^US) 3SOV^n*»KIBflfc©IA3£9a« 
M»*lfe«:M^-5fc»t, mmmi, I2fcj:(/I3 
aa?JSfc^O 5 V>* < k t>-oSr^1-5 ~ t 

(id (10) ^t!E*©i^ *> mm&fejj&zmMi-z tz 20 

(12) (1) 4v*U8) *©^1";fca»lce«©IA3£9M 
[0 0 18] 

[0019] *«teB«Tk5x*a.9 mmumxfe 

tt, El l K^-fJ: 5 Id, LT©* y 9 1 0 Id «fc *) 30 

7-* 1 2&NC (Numerical Control ) APXT*§3glJ1- 
Sfcft^* y 9 1 0 SrJPXa 1 4 Id i 19 gS^cDii 5 51 
^»t5^-C&5 0 1 0©-«tt@»5I* 

iLTOxyK^^tfcO, 7-? 1 2 ©-Blli&SfT? 
S>5» -fry 9 l Olri g 7-^ 1 2feMi-5^SC©— 
#Jfi, 7-* 1 2<Dmffi*#?9 1 0.-CML*ispjJq 
Xl-5*Si^iOXT*fe5o 
[0 0 2 0] 7-9 1 2£NC2lPX-f Sfcftldfi, lUEl 
IdTjrf.tSld, HSffXmt LTCOCAD (Computer. Aid 
ed Design ) TMk . ij|ll0?*,©f-^fffjlli 40 
£ LTWCAM (Computer Aided Manufacturing) XH 

»iiis©5*>©apiietbT©Ncj!)piiefc 

ft£>3o©Ig©5*>©CAMIgl;:#LT*3&W£3& 
teLfc»^©-Jgffi-C*>5„ LfctfoT, 6*T,. S-T . 
CADIgirCA MIS t N CiPHS t Idffc 
'93 U CAMlS©^Sr8¥»I^IftM-f S„ 

[0 0 2 1 ] CADIgldfc^TIi, Vm%t*b<0%fii 
^ldg^£ % V-9 1 2©B«Jpi«Mjt*s*- 7^*^ 

yV V K^x^TSEifcSix, 7 — * 1 2« 50 
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[0 0 2 2] COCADimil, CADi/^rA2 0l: 
.fcU^fTSftS. CAD->^x^2 0li, atBJjtS 

c a m *y * t ^ t mmttm&v $> z> tc *> s u m &k w \t 

[0 0 2 3] CAMIjgld&^Tfi, CADXmfrbA 

y9io<Dmm& mx.ti, ^aii^-^s 

^<§««C©*y^iiiai&CL (Cutter Location ) Srff 
ISi-SCLfHl^fTfcli, ^©ff^Sftfc^&^s/* 
iIi@,&CLldg^#, **lC»*y^iiifl^CLliJ:oT 
*J* $ toMmttiUtt -5# y * MM<r-9 tfift& £ tt 

riASKCPj tt, 7-* 1 2©l«ani*ffii»P>* 

[0 0 2 4] CAMlSlCfcV^Ttt, f^fi6$ix 

S/ ^ ^?fJx-^ CiPXXgT'CO^aiCjg 

9&NC?-9k£tiZ e NCx-^lcfi, #*y^a 

ss c p a^fSt©* ■> ^ iii^^ C L T-^fiJ $ tlfc^it© 7* 
v y9 ©£* lrfc^^T* 5/ ^ 1 0 is^jfiijft^ftff 0 *»tr 

[0 0 2 5] r<DCAMIll±CAMi/7f A3 0ICJ: 
tm^ttSc CAM^rA3 0li, El2lc^-rj;9 

>fo.-^3 2fi, /atyf CPU) 3 4 

t^*y (M-Jttf, ROMt RAM) 3 6 k ttttmtii. 

0^ib^^4tT,fc7 P D^7A^-^^y^y 3 61: 
T-9ftfckKC7 i -9ftj$.ki>m\zftt>i?iZo 

3ye a -?3 2©feI^I±CRT, ^bT^^T 0 ^ 
-f, 7°^^^, 7p^|, W*M4 4t^U-CflF* 

[ 0 0 2 6] NCJPXXSlc:fcV^Tfi, Hl^-f«t5 
i-, A^£ixfcNCx-*Kg"3f , APX^14iCctt) 
0«ra65fcftf^!lOI»14JcJSJB«iti>M&-rs 

* s f^rit$^5. JtrftffjKtt, NCf-^Cl^t, X^ 
SSSC P isffijgt©* v 9W&M.Q L lS*ufc*«o 
7"d s/^(D#^ICOV^T^^{d*<y^ 1 0©iH!J iiSi 5 
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#26 1> n y'*fe<dftM*3ft. *©fftS3 
*tfcSS9*6^ft^APl«l4J£i>«&$n*. ^©M 

T&fbft, 1 2#ITO:KldJni3ft3. 

[0 0 2 7 ] d.©NC;!jPXI3g|4, iffliii: LtOD 
NC (Direct Numerical Control) ->XrA5 0tCN 
C (Computerized Numerical Control) •>^fA5 2 t 

5 0 DNC->^fi>5 0l;CNC->^f A5 2i^$ 
ft, ;©CNC->^fA5 2ld«fctj;&PI#|l 4ft*M9P$ 
ft-O&j/* 1 0^17-* 1 2HSWBH^, C 
ftld«fc»K 7-* 1 2^§M^I^PI$ft-5„ JPia 

i 4ttttft©«gm£ uxi, Yfftfcit/zia&WL 

$]£ft5 0 4fc> DNC-z^rASO^^CNC^ 
Xiv5 2|4 x i5$©CAM^f A3 0 tf^MMt 
&5fc©» S¥liBft»W«:ff»i-5. 
[0 0 2 8] CAMlM^ftOldf^-fSo V^fr 

CL**^-f5K^, NCj&PIIgldfcVNTIAgSSC 
P©&7o y^fco^TfcSSftSCfctfcsaS'* 1 
0 ©21 9 II^Ltflt5 d. <t tt* «T*-C4l\, 
L£>U ^ftT'14, NCjPXim(;fcVNT^t)ii^^ii 
jEtftSLTt* y ^ 1 0 03r£%9l$na OnmSW) 

|d*3^Tf4 > CAMimilfcV^-C, 3fe^ft£5ftfc«» 

jfc-cfcsiejqj&av BifKa&9i*iwastt*fi< ftsafeoa 

fi*SNCjDIISlc*JV^^3£*ft5ii: fc*5J:5lc 
fc££ft5. 

[0 0 2 9] L^L, tOJ:5fcLT*»«ItftS*ft 
fcffi*©* y*iIi§£CL£Nc;bPlIMIdtitfrr5© 
*-Cf4, N canilgfcte^-Cfc^ $ ft 5 21 <3 
CAMimid^T«£ftfc2t9 3ISid+#fdigV>t> 
©£fc6fiHBEttfcV\, *£-C, *H«iJgffitfc^TH, 
CAMimiCfcV^TiiM^^-r5>^I^^Ufc2|t5 

&&t>NC;&DII@ldtti;ft£ft5J:5ld4oTV^ 0 «t 

oT, NC^PIimiCfcVNTfi, a»©*y^iSiajftC 

# 21 5 $ ft 6 £ t Id 4 5 . 

[0 0 3 0] -t L"C\ »«3gttlZ*5lt5CAMISlE 
teVNTIl, ^©ii;&P,6©&£2\ «IB!iaB'CP©5t»* 
y* 1 0*sjfeOjfeSi»*»e)«©MiS^*s'^ 1 oof 
y^»^<r#oTS<E-*-5«B^toVvCfffoft5. aft 

WldWt,. 1 0#3te©1jOfilJ»ffc/P y* (ft©£S 

*&©»£ia#fctefl-f5) -fcftififfift^ld^o 
¥frfcj£tf5&©gJHiJ»{ls:/n -y^ (&©£r£H©#;£; 
MK&g-TS) Id, tfy^ftffcasfrfcftSlfy^ttfls 

5 21 5 i££ # N C A p 1 1 m I d v > T $ ft 5 C«b 1 4 
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5J:5JdfTfcftS. CCld, %V>mm<fezfny*\-£ 
[0 0 3 1] IH3ldl4, oastfy^ftfflSfcJ; 

u^©i£®u#id}§< ^& w#raB.-tfK&ttK:fl* $ ft 

o©5gg/£#mf$£*ld£<fc1-S^as^£ftT^ 

10 d s/^ds#ldX*-(S]ld^t/5i: ir'bld N tfy^ftfpis, 
ijv9\ o©x*-|S]{d*jit52lt) (xXfttiamm) fc<£ 

tfYrfrftldfclt^ 1 ? (Y*|^jjD«i$) ^Z^(6]ldfctt 
5±#-TP§ (Z #!*«&§) tld«ttifftoft5i§^ 
^£ftTl^ 0 3o©5i£$#l4, X^^iY^ 

j*#fcz#tofifc££ x^-fpjf* r».2#fij , y 
#fai4 rjgi^rrtjj s z*|p]i± r»3*i^j id^ft^rft 

j«^tt r^iiit^j , z^fRj^tt r^3 3iSj* 
#j id-tft-pft*rj!Si-s. 

20 [0 0 3 2] BIB*»e>WW»fcJ:5fc, *3«6#1IRfc::te 

ttSMfcitfM (laidfcv^TjNB^-c^-r) 

m ld*5 It 5 Jp j£ *3 «£ t>'M (S! Id V ^Tttf*t) 

t» Z^f6](dfctt5±# (M-M) fcJ:t/T» 

(0ld*3V^T-^^T?*1-) fci^JHWI^ 
ZvMd*-/<7 Tld&fcftS. X*(^iP«5g 

iij , z^iRjJnM-iifi r»3*i^jjp«36j id^ft^ft*t 

30 [ 0 0 3 3] d.©C AMimidfcV>TI4, 

1-5fcfeld#^(t^tt^ft6 0 EJIT, CO»^»tSr 

[ 0 0 3 4] tZ*>X\ CWCAMIe^d*5V^T^±, 21 
0 *^ft*JP«5Sfi-e»JP LTS*iIgld3Jig Lfc^ld 

**aiwwr-c«^ lt o idgjii-rs 4 5.t*s$ix 

So ^ftldj:"?, 04SY^iAHd*3V^fy^» 

^i3y^*ft»nD-eaias*6*i5. --id, ^ 

40 ApM&Ufi, API«1 4ldJ;5*-y^ 1 002s 1 ? Idov^ 
TBS^$ft-CV^5 1 b©T*$>5 0 C©«t 9ldft^$ftfcY 
^^^Id^oTNCjPIimidfcVNT^y^ 1 OiSSfln 
I«i 4ldJ;^32|(bftftl4, 0©Y*|S3an«ji 

[0 0 3 5] r©Y*fR)JP«ii©llfTl^W"eifeSY*rftl 
jD^3iB#^T, 14, 1 0©Y^ld*5»t5*^Jp 

«S&G, tU *fc. ft©«JH'J»^oy^i^© 

14*. 

50 T T =2 • (L/G, ) 
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[0 0 3 6 ] £HMtL-C, m<Qm&<DX*faf&£\*. 

[0 0 3 7] cox*-iRjip«aoHfTitweifesx*iRj 

iDtt^ffiT. f4, ^©^^^^©^^^ 

i-tu4, o^x*iftt«tHtt^taia-*-sBsi 

©it&ttv, X*ifltoftpa»TA*:iiia-t-5ISl©a«t 
T, =2 • V/G, 

[0 0 3 8] 4§£#tt»4, X^ftMilH^T, (= 2 

•v/g, ) tYjjfammmmmT, . (=2 ■/■ a/ 

G, ) ) £©*/Ut$fcl::J: imtaftS. 

[0039] x^siaifljta^WT. asY3Srsupwi^ini 

te&tfftn&mWift-? vyf ©&* fcRjfc ZtiZkkh 

tS^c$tu5©T*fc5 0 BIT, ^Oi6JDjfi©R€^fe«ra 
[0 0 4 0] fc*5, C©#JtC:fcV>Tf4, jfe©§JH!l»^^ 

o y ^ *s a t j£b k x-mfe £ tu, tr 3/ ^ Kjf^y o y 9 

# * b t £ d £ ' -pas $ ti. %. <D&mw& o v 9 

ff^o y*©*t»£&*L-C^5. Sfc, £A' f±, &© 

U £E' 14, ftO«JlMfll^By^©ji<t"t«^S*t 
5JPlHT^^^Lt^5„ Sfc, j£A©Xfls«lBfiX 

YSBHtttYi jSDOXlitliXd , YI 

SMtttYi T*St£;ft, £E©X^MI4X. , Yllf 
f4Y* -C&SjK/C^S. 
[0 04 1 ] iiM©iSS^tt. .^s/^ 1 0# 

.&Aa»&jftB*fiTjSCfcM1-6gttfco^Tff5» 

#s/*i oj&jjfic^fejfiDSre-cAEtaara 
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■f-5. 

[0 0 4 2] #3/* 1 o#EfBA' B£ili®1-5©lc:g 
i-5BfB^MT. f4, X^M3iBf^T. <D*\$.frh 
Y#|ttoq*»IBT, ©*««:3ltJH-5C4:lwJ:o-C 

T. = V/G. -V (L/C, ) 

-C*it>&;h,5©-Cfc5 0 4fc;- 1 OtfEWBCS: 

ai»-*-5oiinf-*-5Bf»nBT. rt. Y%\omm.mmm 

T, ©i|HB[tU"C*»P»*tS. t^*?^ 

10 T, =/" (L/G, ) 
T-*^6n^©T-$)5„' 
[0 0 4 3] iot, EISA' B©Xtt2rfijg$D 
1 14, 

D. =V • t'i - (1/2) ■ G, • Ti 2 
-C##<bft5o *fc, EBB A' C©X«i;frlR]«$D 
. 14, 

D 2 = (1/2) ■ G, • (T, + T, ) 2 

[0 0 4 4] L-fc#oT, X*|6]«a§Bt&jS-C*)SA 
20 A' OXlIIX. * 14, 
X. ' =X b -D, 

-ejftfc&ix, *Jx®YjaawiY. ' (4, 

Y. ' =Yi 

X 2rft^3i H T J&fc .£ tfX # faMM^T- fc 5 
tp&CfDX&WMX* 14, 
Xc =Xb + (D; -Di ) 
X'^hH. thWYfflY. 14, 
Yc = (Y> +Y: ) /2 
30 T'3jc*?3^2)o 

[0 0 4 5] 4fc, jftA* iCfcltSafefJiifiV, f4, 
V, =V 

T-*fc^tl, Y*I^aniiH*6jS-eifo5AB^fcMt5iS9 

5i«V, f4, 

Vt =V-G. • T. 

T'**^H, *jftCK*5l*Sa5MV, f4, 
V, =y (G, • L) 

[0 0 4 6] £Jl±, X*|filJP«WIHT. *JY*|«JJP« 
40 jil^nOT, ±D.*v^«:l!l*Ufc**» £TF, Y^fS]An 

.<Dth&B\Z&LJ££tl&kki>\^ X^^PllO 9 *>© 

50 [0047] ^©Jf£\ x*iftjpaa©^t>tc*iVN-r, 
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X*rtjfifc^dsoiqm«fS^5EIBB' D' ttWJZZti 

50 t©e*, ft»w*x*i6]jD»iii$isiT. 

©X*ftlPj«**MT. Id, 1 OtfEWB' D' 

[0 0 4 8] 0©X#6lJn«jifc,fc!>. £931 

ftox*iRjj«^*5feo»fr»9a«vi»&o tigers 
©t»-r5i9f5l*MT. fit. 
T, =V/G, 

T. =V (L/G, ) 

[0 0 4 9] Lfc^oT. KWBB' ©XTJfag^D, 

Us 

Da = (1/2) • G. • Ts 2 
D. = (1/2) • G, ■ T« 2 
[0 0 5 0] £oT, X*|^I«j^iK-T^t-e*>-&jfeB' W 20 
X fc -+ { (1/2) • G, • T, 2 } 
Y. - (1/2) • G r • T, 2 

aHtejfi-c*si»j£c©xffii*x. 

Xc =Xb ' 

Yc = (Y. + Y, ) /2 

T?*J6ibix5 0 30 

[0051] x*ft«an*&jfttej:t5Y*rt]iDa 

M*&jfit?fc5^B^*J»tS36DMV, fit. 
V, =v 

T^ibft. £B* Ki*i»tS3l95S«V. (i. 

V 5 =G, • Ts 
V. =7" (G, • L) 

[0 0 5 2] teft«ff:4 0l^*E«SiiTV^-C3yt 
a.-* 3 2lrJr'9|in^*tSNCT-^^7 B Oi/7A 40 

[0 0 5 3] *7 , n^7At*»vm 4i\ 

51 (£*T. *t rsij T^1" 0 fto^ry^lw^ 

<7)-iHi©iiw*iT-r5„ 

[00 54] 07lwfi, S lCB»4S7B-f+-h-e 
SSft-CVS. *1\ S 1 1 llfc^T, CAD-^fA 50 
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2oa»&7-*»:R^-*#»«&4iis 0 si 

ttflljfctf , 7 — *12 (D gtlAOX^SSrTJ y^lO ©AD 

5„ rWi«tl3, IIl4:fc«fctflIl5©#0iJI;:oV>-Cf± v 7J 

y*£?IJ#. J&A (X., Y, ) . £B (Xi , 

Yi ) . (Xa , Y, ) *3«fctMD (X. , Y« ) 

^^tvfcTj s/ fijm?-* m^T-t? 
? * mrfZffttzofrzmi-T- * £tiz<ox 

[0 0 5 5] B8£|i, S2©»«i57D-f+-hT? 

7J(^{c*5Jt5*7ciP^3igG, tV^&tJftL. -f 
fc *, , \f y * ®ft<D Y#fo t*srt 5 £ 9 ft £ 2* & 5 o 

*5 WC«3S#l:: J: i? ft* C AM»S/<5 ^ - * T 

fco. :fti:»ix t ft*an«i££G. 3s,tiw&:fc&ii« 

MSG, f±, JPim 4K|£££ftTV^;5a^^^•5^- 
:?-?fo>5o fttC. S2 2iC*S^T, XTjfMgutBffST 

t, &3\%WiLtcmmKkLx&g.ztiz B ei±-er 

©S 2©HfjWTl--5. 

[0 0 5 6] 0 9tC»± % S 3<Dmm&7u-3-*- 
*$ix-C^S„ 4"f» S 3 lfcfcV>T\ IS^T. ~ 
T, Jr^Wicfi, HKdso-J:«)*#v^ 

-T*te*>» X*rtlJP«»*IB'T. ^Y7JfS]«5tB# 
ML itJ^v^tcii, EHB A' BOBfS^T 
. t, EraBC©fl(fS^raT 2 t^to©J:plcLXtt 
^$n5„ Cixt^UT, ^KdS0«T-CifeS»-g-, "f 
fttet. XTJ^iPM^T, ^Y7J[S]iPM^raT, 
WT-C&Si^lilJ, EF3BB' 03fK«rBT. <t , E 
IWBC©3fMIBT« 5 l-LTtmStt 

[0 0 5 7] ^©m. S3 2lwfeV\-C, Effl^^D. ~ 

^■I'fi, EfflA* BOXtt^I^D, EFbI A ' C 

^Wl^LT, MK^O^TTfcS^fCJi, EWB 
B' ©Xtt^lRlSSDi is EFalB B ' ©Y$473[6]S^ 

[0 0 5 8] «EV^T» S 3 3tCfcVNT, Sfe»JaSV, ~ 
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v 6 tmmztiz* Mcftftwt. HK#o.fc«j*£vv&§ * 

5o rixIC^LT, iKiSOIXTTifeii^CB:, j£B 
©^"9 5iSV, k s £B* ©i£9iIgV s fc % ACflDS 

[0 0 5 9] ^©m. s 3 4 Kfc^-C, JftatMStastt* 

A' ©XlltX. ' fcit/YMt^ilY. ' £C© 
X]£«teX. fcit/YMlifiYc 2r#iiteE©.k5tc:LT 10 

fi, £B' ©XJl^fiSXb ' *3ir/YM^ffiYb ' ks 

ticvximmx, sxxtY&mLY. k&m'&vj:? 

[0 0 6 0] 010 iCtt. S 4 ©!¥SHBiS7 o-^-y— h 

T£ Sixths. £1\ S4ifc*svvt, mKifiox*) 

ic , x mm t y mm*, k & 9 %g v <t # s v n id 

TT?*S#^tctt % ^.A<b^B<b^B' i^Ctldo 
-tixfeoJUl::. ^o, tMiil:x, YflSSHfcfcJ: 

±Tfw©S-4«?^TdS|*T-rs. 
[0 0 6 1 ] &LH H *ISK©-|IJfiJgffitHiBJcS<5VN 

ft"*-5^fcft<, ^«#Oft«mS-3V^-ca*©«», 30 

[0i] *«w©-«»ii-e*>5iAa 5 

$ ix5 C AMIl^: C A D Igfc «fc tfN CM 
[12] lllll*5tt5 CAM-^fA 30 ^t^oy* 
[01] 
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[03] ^CCAM^tA3 Ok.XQj&fSln&JlA 
[04] a^M»*ite«:ttft-*-Sfc»oi 
[15] *©I*afe9iS««l»*8s*KWi-6fc«)«>I 

a&bo&u ©¥mlu *j «t o mm ommmt z m-r 

5 0 

[ 0 7 ] 0 6 Kfctt 5 S 1 ©Prfffl&^1-7 ci -^-y - h 
[08] 06IC:fcltSS 2©flMf7D-ft-h 
[09] 06IC*i(t€.S 3<D&m*^-r7v-^^- h 
[010] 0 6ir*5Jt-5S4©f¥^^^-f-7o-^^- 
[011] *y^S655S«iB!»*8feOD-ft*«SrttWi- 

[012] *©f£*#te©-*^*lllWi-3fc»cDi 

[0i3] *yfi&*>m&mmi3&(om<D#*w*vim 

{tzmi-?77xhz> 0 
m*<ovm 

10 ii y$ 
1 2 17-^ 

i 4 aoi$ 

3 0 CAMWtA 

3 2 ^yfa-? 

4 0 
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